Clinical signs and symptoms of peripheral nerve dysfunction can frequently be correlated with abnormalities of conduction in groups of large motor and sensory nerve fibres'-" particularly if results from populations of patients (for example mean motor nerve conduction velocity) are contrasted with data from large numbers of normal subjects. When using standard techniques to study individual patients, however, one often finds the values for maximal motor and sensory conduction velocity to be within the normal range in a number of patients who have obvious clinical features of polyneuropathy. In order to improve the diagnostic yield of electrophysiological studies in individual patients with various peripheral neuropathies, we have studied the efficacy of two easily elicitable late responses, the F-response, which can be recorded from almost any skeletal muscle, and the H-reflex, which can be easily recorded from the soleus muscle. These two simple, reproducible physiolcgical responses were studied to evaluate conduction along the course of the whole "final common pathway", from the motoneurone to the terminal axon, as well as (in the case of the H-reflex) to gain some information regarding
Clinical signs and symptoms of peripheral nerve dysfunction can frequently be correlated with abnormalities of conduction in groups of large motor and sensory nerve fibres'-" particularly if results from populations of patients (for example mean motor nerve conduction velocity) are contrasted with data from large numbers of normal subjects. When using standard techniques to study individual patients, however, one often finds the values for maximal motor and sensory conduction velocity to be within the normal range in a number of patients who have obvious clinical features of polyneuropathy. In order to improve the diagnostic yield of electrophysiological studies in individual patients with various peripheral neuropathies, we have studied the efficacy of two easily elicitable late responses, the F-response, which can be recorded from almost any skeletal muscle, and the H-reflex, which can be easily recorded from the soleus muscle. These two simple, reproducible physiolcgical responses were studied to evaluate conduction along the course of the whole "final common pathway", from the motoneurone to the terminal axon, as well as (in the case of the H-reflex) to gain some information regarding the function of large diameter group Ia afferent fibres supplying the muscle spindle.
Material and methods F-response latencies were recorded from the abductor pollicis brevis muscle (APB) in one hundred normal control subjects who did not have any clinical evidence of central or peripheral nervous system disorders. H-reflex latencies were recorded from the soleus muscle in seventy-five normal control subjects. The criteria used to differentiate between the H-reflex and the Fresponse are listed in Table 1 . Similar techniques, outlined below, were applied to 50 patients with various neuropathies (Table 4) .
All subjects were examined in the supine position in a room where the temperature varied from 27 to 30°C. Surface temperature recordings were made from the mid-forearm when the F-response latency was determined, and ranged from 31 to 340C. When the H-reflex latency was recorded, the surface temperature of the calf ranged from 30 to 32 5°C.
The F-response was recorded from the abductor pollicis brevis muscle (FAPB) using surface disc electrodes (TECA 6030 For determination of H-reflex latencies, the active surface electrode was placed over the medial bulge of soleus muscle, below the level of the lower margin of the medial gastrocnemius muscle. The reference electrode was placed distally over the Achilles tendon. The tibial nerve was located within the popliteal fossa by adjusting the position of the stimulating electrode and monitoring the amplitude of the direct motor response until the site with the lowest threshold was identified. The polarity of the bipolar stimulating electrode was then reversed so that the cathode was proximal. The stimulus frequency was one per two seconds, and the pulse duration ranged from 0-1 to 1 ms. The voltage was increased until the maximal H-reflex amplitude was obtained. Multiple pictures were taken, and the response with the shortest latency to the beginning of the first deflection from the baseline was measured. The ages and heights of each subject were recorded.
Results
Values for F-response and H-reflex latencies (late response latencies, LRL) in normal subjects are listed in Tables 2 and 3 . The mean F-response latency in APB was 26-0 ms., with a range of 22-3 to 30-0 ms. The mean H-reflex latency was 29-4 ms., with a range of 25-0 to 34-7 ms. As one might expect, F-response and H-reflex latencies were well correlated with height, the coefficient of correlation for the F-response latency and height beingg r=0-67, and for the H-reflex latency and height, r=0-66.
Linear regression lines were determined for Fresponse and H-reflex latencies as functions of height and these correlations are illustrated in Figures 1 and 2 . We found a poor correlation between the F-response or H-reflex latencies and age (r=0-21 and r=0-19 respectively). When age and height were used to predict the F-response and H-reflex latencies, the coefficient of multiple correlation increased to r=0-72 for each late response. A multiple regression equation was calculated for F-latency as a dependent variable using height and age; FAPB latency (ms) =3-62 + 0-04 age (yr) + 0-12 height (cm) ± 1-3 (standard error). The multiple regression equation using the H-reflex latency as a variable dependent on 14 16 In recent years, many investigators have used F-response and H-reflex studies to evaluate function of the peripheral nervous system,'1735 but the methods have often ben unsatisfactory because they are based on several assumptions. The first assumption made by these investigators is that the first single motor unit activated in the minimal latency F-response is also the first one in the M-response. However, in our preliminary studies on single motor units, we have found this to be an exception rather than the rule. Further careful studies will have to be performed before definite conclusions can be made regarding the behavior of single motor units in the F and M responses. The second assumption made by these investigators is that the distance measured from a fixed vertebral process (for example C-7 in the neck) to the point of stimulus in the proximal segment of arm or leg reflects an accurate conduction distance from the activated spinal motoneuron to the point of stimulus. When one considers the inaccuracies of distance measurements inherent in the conventional methods of determining maximal motor conduction velocity in distal segments where points of stimulation are fairly well defined, the degree of inaccuracy in estimating length of the proximal segment from the "unknown" motoneuron must be enormous. The third assumption made by those measuring F-response conduction velocity is that it takes precisely 1 ms for the recurrent discharge to occur at the motoneuron. This value-"turnaround time"-has never been recorded in human subjects and is based on studies in the spinal cord preparation of experimental animals. 36 Since methods (requiring multiple supramaximal stimuli at different sites) used for the measurement of F-response conduction velocity, in addition to being time consuming and uncomfortable to patients, introduce several errors, we feel it is unnecessary to convert accurate primary data (that is latency measurements) to conduction velocity.
At the present time, the only accurate method for evaluating conduction in proximal segments is to measure latencies of late responses in proximal muscles or to determine LRL 
